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The Matsu Wheel: 

 
A Cloud-based  

Scanning Framework  

for Analyzing Large Volumes of 

Hyperspectral Data  



The Open Science Data Cloud (OSDC) is an open-source, 

cloud-based infrastructure that allows scientists to manage, 

share, and analyze medium to large size scientific datasets. 

Application for resources available to anyone doing scientific research: 

 

 www.opensciencedatacloud.org 
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User view: 1) login  
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User view: 2) launch virtual machine 
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User view: 3) run analysis 
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• Joint effort between the Open Cloud Consortium (lead, Robert 

Grossman) and NASA (lead, Dan Mandl) to develop open source 

technology for cloud-based processing of satellite imagery to 

support earth sciences.   

 

• The OSDC is used to process Earth Observing 1 (EO-1) satellite 

imagery from the Advanced Land Imager and the Hyperion 

instruments and to make this data available to interested users. 

• Namibia flood dashboard, WCPS 

• Hadoop-based ‘Matsu Wheel’ scanning data algorithm 

 

Project Matsu 
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• The Wheel “watches” for new data to become 

available, using Apache Storm. 

• When new data are detected, loaded into Hadoop’s 

distributed file system for analysis using MapReduce. 

• The Wheel analytics run each night, daily reports 

available the morning after data are received. 
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• The Wheel is efficient for 

processing large volumes 

of data with many types of 

analysis by simply requiring 

a common input format. 
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matsu-analytics.opensciencedatacloud.org 

Matsu Wheel Daily Reports 
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Matsu Wheel is open source 

github.com/opencloudconsortium/matsu-project 
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New wheel analytic (beta):  

Support Vector Machine (SVM) classifier 

• A supervised machine learning classification algorithm 

• Train the classifier by hand classifying areas in a set of training 

images 

• Beta classifier has 4 classes: clouds, dry land, vegetation, water 
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New wheel analytic (beta):  

Support Vector Machine (SVM) classifier 



• SVM classifier adapt regionally to geographic area (classes 

depend on geography) 

• Incorporate SVM classifier into Matsu Wheel 

• Additional wheel analytics 

• Web Map Service and tiling using Geoserver  

• Add additional data to the Wheel 

Continuing work 
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• Make your data available to Project Matsu 

• Port your analysis tools and applications 

• Use the Matsu cloud to facilitate making discoveries that require 

integrating multiple large datasets 

• Contribute a Wheel analytic 

What you can do 


